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Abstract of KR20020063501 

PURPOSE: Provided is a non-aqueous electrolyte secondary 
battery having excellent charge and discharge characteristics, 
particularly at a low temperature, showing satisfactory charge 
and discharge characteristics even after being exposed to a 
high temperature over a period of time. CONSTITUTION: The 
non-aqueous electrolyte secondary battery comprises a 
positive electrode, a negative electrode and a non-aqueous 
electrolyte. The non-aqueous electrolyte comprises a non- 
aqueous solvent and a solute dissolved in said non-aqueous 
solvent. And the non-aqueous solvent comprises (A) a cyclic 
carboxylic acid ester; (B) a cyclic carbonic acid ester having at 
least one carbon-carbon unsaturated bond; and (C) a cyclic 
carbonic acid ester having no carbon-carbon unsaturated 
bond. The cyclic carboxylic acid ester (A) is at least one 
selected from the group consisting of GBP gamma|- 
butyrolactone and a derivative of GBP gammaj-butyrolactone 
represented by the formula (1)(wherein R1 to R6 are, 
independently, a hydrogen atom, a halogen atom, an alkyl 
group having 1 to 6 carbon atoms, or an acetyl group having 1 
to 6 carbon atoms). 
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s£ is. e skssi 4!A|oj|oflAi mMB.mo\£o\n#m\ ^ wb« seseoick 

IfSfil tfAJifl- tig 

eti a#Ej £ *oiasF §si tW7i7i°i &s sitsk ¥dsm 34*1 assm ?i2oi, oi§ ?§§£j£° 

S/H n<HMx|iJ£# o|^*jx|7|- fi^Sjn ?JcK n §(H|Ai£ Bigg ^fe H|^H«H«|oWE*lfc. H2j 

8T, JlOflMXlSiSl 3*ISAi 7|CH7f HC|. §EH, 0| £jX|CH|fe, gqo{| =4 SIM. &q<H| 0|»SffiS|Ma. 0|tfSf 
tfZh fi^»Hm* §o| Afg£|<H, 3VSSI Sxpl- tffi£|ji fc!ch 

n^xiel, s^ofl 34 s|g£ AFg*h g?, SSA|<H| LH?7Wa#(@!c£Mmgtf) SISSI *1£0| SJolUn, s^s 

0| £|#0|DI!f =A|CH| qS^CHI Lf^X|S°f Big 0|, =H?0£*e| ^Bl^Oi £»*H°H g| ^fl^U, °^2|- 

S**HH D|±B^S <^°?|7|E ffqi fit gx||7|- &!ch =l 34, fixlfll §&2£So| xMsMM, w}o|#^«o| £ 
<Hech U¥7WH& Blge £S*|o| 311, ttSl-gol fe7| aflSofl, 2hEie<HI £xl|# #il ojcK 

01 «Ha^E^, iieg- Bfg cHAjofl §^0i| e^XHS# Ml, LiCo0 2 , LiNi0 2 . LiMn 2 0 4 §fi| g|g 

oil qi^o^ 4ve°i sfls L+^uifc sis»#«joia^tn^»# Ahge s\so\Qomm\s.\ ewi- 

3. £U, o|D| tf#S>£|<H jych o| 2*|<H|AHfe, 8^(HI B|go| EtexHS §<H| oisssah fi^S-B #ehs s 
*Htf ch zl tm^oi SBHsi ^ B | g § AFSE^ S^tHlAH £ ^ JUS i_H?7|-x|ssf Blge SU, BHWHW 

*R*I fee *JS|£» ■tMtfte %0\ 7[^tKl 

o|#4 tfo'l u|^S«H«lo|*FSx|, **| siao|sowax|(H|Aife, 8R. g^sl ^£o| §£8fcK new, tfifi- £x| 
S£s °J7\ ^IsHAHb, sifi oisai 0 |$g JjcHxfe u|^S«H«i|2| SSfiH^. o| bl^tWS T»g*fe u|^g 
□H^Aib, Stf, §£ifi| g*H^o| fee jiftSSgDHfiF ^a««DH# £%§ap\ MSS\3L ? A 'cK 

o| o|#fe o|*F2F tfcF. 



ai#S#SQHb a£7^ feJH, 0|gO|^0| CHE^I J=E|CK KhEUH, S£g UjE^I 0|goj 0|^^^ fe0|7| JjWH, x-19 
^goHl n^£!§SDH2F ^g©U fc'ch chinch n*asgnH2j <HH|?fl^Mi.H|o|E go) E^ h B^cH|^Ej|s2f x^^§ 
DHeJ DHHHI^Mmols, c|<H|B^Mmo|m. <Hli|iMllJ?FMLl|o|e go| A^«4Tfi| &{+o|^e|SS*S| ^ITSnHS oj^o-J 
x|fe £!cH^S. fee iSSs ^ So^lAi S£H¥^ ^g£|i cK oilliSii?hMM|o|E fe> §i^o| 38°C ¥ 
ESS fe7| QiSofl, o|^# E^°S §^4 S| *ff(HI filff SlLS^sH 7|a|^Q|B^ 0°C SE^xl^cHI §j2. 
So| LH&|7^| atfec*. a. EiHeofl, 4f7|ff uFfil- a-o| (HllJ?ii?FMLH|o|E^ x-|g^!o|cH SE» x^jl^SI §dH2J- 
SAM. x^e^^§ sfMelJi ajcK hbHlK £&g[]H<a| ?J0UHE, (H|Hf!7|-MU|o|fia| x^e^^o^|o| gifo *, x , &n 

#3., x^e^^oi s^s£|o^ ate 501 y^oia. 



Ol-EW. i^^fs^Ai^oH^isoi 5f E7f |§ D u- A |g°h S«H«|0| X.\\&£\0] ?M(^7H«11- 097062±ga). STfi^l 
SDHfc, gHSO| - 45°CS SE& §>n S<H|A-|, B»o|SoWSx|o|fc cHB»l HUfsifi- SdHo|cK 



srS^ISDHei7- ¥e|1^£ §^&cH|AH &flfi*H£|7| tin, Sx|U|<H|AH cHlffij g§n 7 \^ 7 \ tftftto 

t e*w ? a 'cf. [&£mh,7- ¥Ei§ere£i s^swhsi &&e«n# *w*7i ?ishai7- ¥e|§^s- itrsfe a 

2x|g ngi<H§KH|AH iJSA|^ am 3¥, g#E"-go| fjxHtl xis^fe gtfol °'cK o|3J&, Sioil S| 

«H 8^#<H|*|o| H|g?j!?^U||0|MO| gc||7h *S£|<H, S^tf <H| 4&S| H|Q|0| £g£|7| ttH£o|Em op^\c[. ^ l 4 
SJS| B|S|0| tf«HgO| £|<H, §^CH|£| BIS 0|go| ^oj f gSW o||3ifj7j| «*KHX|X| $n £|7| ffllgOfl, 2gifjS|0j| 
AH SJSAltt tf*|tf *S| ^x|o| g#&4go| «*|*| X^S|fe 5 2I o^acK 



* o|&|ff 4*flS sflasfn, «;*l *HSA|o| 8tt&«;go| ^s^, se£ 2*11 ng£2jsKH|xH <&%MV » 

*(H|£ UEKHb u|^aaH«|o|«hSx|» x|s*hb 2014. 

#7| 4*11 fliatfS*, S« B^gol (HISI a£S 7H&F.K 24, sf£*|Sn||£. d|££lb StfWlUtf o^e)|2 
(A) a! &±- E.t£e£49ttff *I<HE 17H ?>b »^&tKH|^E|B(B)£ o|^o-|x|fe *jsH°wi, ay 

SfrBtf* 5>X| ate »^Btf«H|^NS(C)# «fftA|7|fe 50|CN, XH£A|o| g^xjexHol ^em, SEE 3x|* 285 
a*KHW fcJSAItf 8f*|tf *<H|£ gfia- gtfsqgji UEKHb H|*£j*H«l»- g& 4* ftb 3!# BsttM. 

#7| Hl^asH^ol *JX|*gS UEfUlb o|*s o|«ofl UEHdM. 

&£*£SFa&S *KHE 17H §>b £&E^KH|^|a(B)ir, g£$^*f¥7F CH&*| §SfS|7| t|7| nflSCHI, §^ 
tfoflAH <2j±H^c>a_ 1J2.H £J^e| §^£WI *|°jeKn. goiff &|ot£ Sgtfch o| g^#ofl ggg b|b|o| 

B» 0|£^<j>|o| gDHex^Sj g = (H|2| X^X|Sfe g£|*| UHB|oH7f JEfe 24, M^0||AHo| g^e^Ajtf 

SsH^S AFg^oi x||5|-*h mm JLZtt^oW %JSA|ZJ- STxIti- 3^. 4T#EI- ^4 o| ^o^ s>\tft §=$#o\\M°\ #^ 
Btfo|^E|S(B)fi| MSH7F ^*J£|cH #^^oi| 4010] mafol ««S^. a 34. §^<HIS| Big o|gs| ITSI7F 
QHnS^i «skhx|x| SfTHl £|<H, Sx|s| §^fj^^o| *jx^| xi^*Hc^ WW. 



^Ei|a(B)2i 4^si giteh€# &\ ?ic\, oi\m^ns.n\o\^[ sssa^Muioie §°i e^- E^Mitj-^ 

§>X| ?t£ &^^^o||A&l|s(C)H, U|ye!?^MLH|0|E§oj e^. E^iiS[7^f§ 7}^ &#&tM±E$s.{B)9k 
%o\ g^^oilAH fi-Se«HE|oH S*H£lg£<HI S|& B|^S S^^c|. &x|, <HIS?!!^mU|o|mU iSSe!^MU|o|Efe ( 

E^MiSFatrs ?fxi st7i toisofl, *sa^asi mq-s ^sib uiyanMuiiois go^i hish 

ah B|e|o| %#o\ nH^ i=:BI4. 



HNeWMUIolasl fc*H*ie! §^^§£l £§oi o^U?ii^aM|o|ELh =£5|@!^aLH|o|e7|. g^g^^KHI S 
^, a ¥^I4 BhSOl CH&*I ^Eixln, hSZE2S|-<H|aH£| B|y?!!?|MLH|0|j= o| 4010] g*f^§ 0 | <£<«|Sc|. =l S4, 
JlgsasKHlAH WSAiy tf*|tf *ofl£ tfiff StfS^^fi tix|7^ AltSScK 

* ^SS, §J Hl^SSH^oS o|^o^x|fe u|«S«l«lO|*rax|s/H. ^7| Hl^gjSliqoi, (A)»^»^*l 

{J- <M|AEi| = , (B)E^- E^MSS^ITS : t|o^E em 5>b ^^E^(H|^Ei|s °J (C)E^- ^MiS^lTS ?>x| °f 
S StfBtfoteEiiss oi^oHxfe bl^SQH & h 7| H|^goHcH| seHAi^i SSS o|^o-|x|b d|^asfl«|o|*fSx|<H| 
Sff 5!o|nK 



cHl^el|=(A)b,7- ¥E|#§tg 91 M (1) 




(R 1 - ^H^S, ^±^jXK ®rs2!^XK 1- 6£| £?J7| 1- 6°| 0W|%J7|)S. L^Ufe 9 

- ¥E|#^£°J #£*HI£ 0|^cH*|fe 22^^^ d^lilfe *W£ iJ§£! 20| H^^ufcK 



7- ¥e|M^€°I ^£*)lfe,7- 50| uHf^ShcK 



6T7| u|^a«H«lo|.*Ffix|o| <H|^e|S(A) ?h,7- ¥e|#^€ 5)7- WaiM*°£ o|^oH 



&tm±m=(D)£, cimi*i?^yiois. <HiaiHia?FMuioiM ai cM^fiuioiss oi¥<Hxi£ ?o S? 

EH d^SLIb *jo-|£ ^Jsei 5o| u^sj^cK 



Li a (Co 1 . x . y Mg x M y ) b O c 

(Mg. Mn, Ni, Y, Yb, Ca. Al. Ti. Cu. Zn. Sr 5! BaS 0|¥<H*|fc 22^^ *|o-|£ 1§, OS as 1.05, 0. 

005< xS 0.15, OS yS 0.25, 0.85S bS 1.1, 1.8S cS 2.1)££ UEKHc 50| bUf^^CK 

#7| S^Ofe. LiPF 6 Jlf LiBF 4 M ^Sshfe 5JO| Hl»5|*FCh 

ui^soiib, St!- mia^i si Biy7ioi «i33 ^ nns i^i ssr^b 7ia oi¥<H*ife 

¥£ Si 

ff#^e*f±Jtt <H|^£)|M(A)SAHb,7- ¥E|fi^£(GBL) ,7 - gai3.§f£ ( GVL) , a - OfA|||. J ¥E|f ^S, 

a . miii- 7- ¥eis^e, p - ehih- 7- ¥Ei»ere. a - e^ei^e, a - oflSS!- 7- ¥E|S^E,7- 
BTS.7- inL^E.7- ^^itBfs.7. oil Si- 7- cn?bcsr€ §^ § ^ SW. o|§£ E^°£ a^she i a, 
0|#S i&Sfoi AJ««KH£ ^CK 



EhiiM£SH3tm % A<>\Sl 17H ff4r©tfofl^e|a(B)S^fe, H|"^?il^hMU|0| e( VC) , 3- Dllttbiya^MLHI 
OlM, 3i 4- c|(H|E!t)|y?l!?^U|0|M, 3- QflljUiyej^MUIOle, 3>4 - C|{H|^b|y?il?^U|0|M, 3- SSSbiyei^MUl 

oim, 3,4- ciisfflbiwanMuioiM, 3- aiiauigH^anoiM, 3,4- cimiybiyg^auiois, biyoflnemaL-iioi 

S(VEC), £|b|yo||IJsMab||0|m(DVEC) § ^ JUCfr. OISS MII-^E #11, 2S 0|tf§ 2EftSfO=| aa. 

ejeue oi§ s^se, =l ^±mm ^¥7^ *i»£|<h 9x^5. wq. «m biya^auoissi- bi 

uoiu&tamoi&ft biyoiig^auioii^ h^chi sj(hah°i uiyei^auioiEoj ^^^71 



EM^sshatrs &^^^o^&n=(C)^AHte, asni«?hauio|E(pc). <Hi»jei^auio|E(Eo, ¥ 
lJs.l?^aL^|o|E(BC) §§§^ ? a 'ck oi#e b^°s mche^e fn, 2s oi#§ ^tr^o^ mchefs #ck oi# shj 

b|^#oH<HI ?MM2\ ff4r^£«»4ltf oll^Ei|s (A )o| g-^^e, io~ 97¥Ji|%£i yo| bh&sj^ch. 



#7| HI^SQlWI ?MM2.\ B±- BAMMatt* *W£ «m 5Tte fftfBtf<H|^NS(B)S| SffSS, 0.5- 20¥n| 

0| dH,^SHl, 0.1- 30¥E|%^ dH^Il, 0.1- 20¥l|%7h HH&*WcK 



ftSFfe 2¥, yl^SDHSl fltfSKn. ^SA|s| gxlsl ggN£J^g* ££*! &#A|^ 4 9ic\. A^£#o| Ihtfofl 
^E|a( D )SAHfc, C|DHfi?hMU|0|S(DMC), 0|flfl|SMMUO|£( EMC) , !I|CH||MfiL-||0| E( DEC) §i § 4= MQ. 
0|§S E^O£ MCHSFS fH, 0|#g A>«*M£ «CK #7| U|^S0||Ofl a|0U"|S| A^§#o| Eh^tHI 

^|5 0| *^ire, 50¥S|% OlfFoj 7H 0 | dUMSm, 0.1- 30¥H|%7! d^*jSU. 0.1- 20¥3I|%7|- 7^ urn- 



§ « m. ome e^°s mchefe 2soi^« 2tr«KN md^se. m #71 ui^sdhoa ?mhs>\ (E) 
si ffftsrs. 20¥fl% omej 501 dn^w. 

i vreoi oiehs- ui^sdhchi «7^te aawich BisyffssiKFjofe, miy7i si #71 siy7|oii ejswb n\ 

33 £b x|43&ii ilTSfb 7|s ol^-oH?:|fe B!sy#£*l|# Mb *Jo| H^sjtfcK 

#7| ^|3S £Eb Xfl43E!±t ilT^b 7|SAib, a|a7|, &#<H|E||a 7 |, fftfO|^EH a 7 |, A|aSttfi7| g0| U^S|« 

tfaftE*l(F)si ^ofls^t, Aita«**j«a, u|D|y, §re7ii 2b g!S!*SE*i & ^ aw. oies B^as 

MQiEfSE 2§0|#§ 3Stf*W MCHS^E #CK #7| b|4§oHofl &!<HA-|£| ffl!S!ff£*ll(F)S| BflSfS, 10¥I|% 
#7| ul^gnHcH! SSHA|7|b g§b, e SfSoflA-ite **l &S£|x| an, u|*SsH«|o|*|-e!kKHW g# flfc 

0^ §S0|£F£ AFg7F^S|-CK: : ?*l|S)oSb, LiCI0 4 , LiAsF 6 , LiPF 6 , LiBF 4> LtCF 3 SO}, LiN(CF 3 SC^ ) 2 , LiN( 
C 2 F 5 SO^) 2 , LiN(CF 3 SQ,)(C 4 F 9 SQ ? ) 1 LiB[ C 6 F 3 (CF 3 ) 2 - 3,5] 4 , LiPF a (CoF 25+1 ) 6 . a ( ab 1 0\\M 5 °| S^. 
bb 10|#°| S^rOlCl-), LiPF c (QjF 2d+1 S02) 6 . c (cb 10flAH 5°l S^, db 10|#o| %$0\C\ ), LiBF e (QF 2(+1 ) 
4.. (eb 10iM 3°J fb 10|#oj %^o\C\), LiBF fl (Q,F Zh+1 SO,),. g (eb 1CHW 32| hb 1 0|#°| S 
^o|c!) -SS AFSt ^ ?JcK o|#b E^°5 mcHe!e 2§o|## zmnoi MCHEFE #cK 

a §oj|AiE, LiPF 6 2KiBF 4 S ^§§!b 5Jo| dUfsj^cK LiPF e b, S7R«0| ¥loiB »B, £^7| 
cHboil »«rsjoa »&s«n^. a}«|. £ ^§oj| o|BH*h SsH^joi ^^2! ohi^eii a) br, W^ofl °I«H 

^5Hs!7| ^7| niieofl, Ofl^JCH Sx|fi| M[o|#^^o| x-jflHil ^£17! ?jcf. *!e, LiBF 4 E!b aFS*! g^ollb, LiBF 4 2| 
mB\S.y\ ^n, ^b S^oil Mb 9¥<H| sefcHI S^EJb asul^oi <^nx\t gal oi^ofl o|§ H , <^a| a*|s| 

MfOl^a^ol A^Hb'cK ZKHI CH^Oi LiBF 4 m LiPF 6 2|- fiX|S| ^0|#^^0| ?f#«!cK 0| LiBF 4 fij ^7}^ 

4b ^Ifol^H «y§ ^ ?j*ie!, LiPF 6 a| ?fo| 2gSI>^ 21% o|#e! 5*o| dUf^i^ch S!?j, LiBF 4 £| cfb, 
S^ai iog% o|#oj Tjjol y^^j^cK 

#7| y|^seH°-!jtHI jyoUHfil SSbEb, 0.8 8/BI3- 2.5 g/a|E^7^ d^^i^cK 

#7| ul^SSH^t AhSt! g^o^AHb, S#sj u|^SSH"2S|o|^S*|cH|AH M0|b 5!* Afg^ ^ 



«N*HSfc. SxISITS V#Mn, (HIMx|gj£5 ^o|fe m\M, B»3} £}5o|#°| £jo|^§ &#SFb «WtiSW( 
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rI 



(R 1 - ZfZf ^U^o S| ESSSM, 1- 6°| 8t&7| £Efe 1- 6S| 0W|lj7|)S LfEl-Ufe 

- ¥e|#BfffS| Ol^o^lb ?°^¥^ q<H5= fcjgoi u|^S«H«IO|^Sx|. 

3. 

si 2 twi ¥Ei*§rsfii #£*fe,7- i^Eiiaareei ui^a«iaiowaxi. 

4. 

S1 1 %oi\ £|o-|/H. BAMiShatf* «i'cH£ «H4 £fe BtrStfo|^E||S(B)7K H|y?MMLHjo|E, H|yof33! 
stML-llois 3! c|a|ycHliJ2ii^aU|o|ES off<Mx|fc 2°S¥EH a^Efe *I<H£. iJgoj u|^s«H«lo|*Fax|. 

SI 1 trcHI °'oUH, Ete- &4i*afihatt# fftfBtf<H|*E|S(Q7h =SSa?FMU|o|s ( oj|ij?MML-l|o|j= 

S^tJ 6. 

SI 1 »<X aioUi £h&?h^4)# (H|^e||s(a)7K7- ¥e|#^ 3<7- tfaisa^os o|*(Wx|fe ^o^^ ah 

s&g as e^e^o^^|a(C)7K =sfie!^ayiois a oubiii^mmioiss. oi^o^ib a^ti 

7. 

si 1 m\ hmm, e±- e^aaatatr* *khs «m &tf&tttHi^ei|a(B)7h HiygnMmoissi- Hiyoquej 
^mlhioim 2 ^o| $*r^oj di^asH^oixFa^i. 

S?« 8. 

S| 1 »0| alOUH, #7| U|^gOH7K A^#o| E^0^Ej|2( D )# Dj^ tttttffc u|^aaH«|0WBx|. 
9. 

SI 8 Sfofl g,'oUi A^Stfsl EhA.h 0 fl>.E||5(D)7K c|n||i|7|-MU|o|a, (HlljiH|i!^aLH|o|E 51 c|oi|U?^U|o|ES. o| 

s?sr 10. 

si 1 skhi a<HH ^7i hi^sdh7k ^bh^(E)^ ch^ ir^b ui^a«i«iowaxi. 
11. 



n\ 10 SM ?MM, #£D9J(E)0|, c|§BHH MEI^SHSJ ^' ^|me^eh^°s o|f o^lb t^£lfc *|o-|e 

iisei H|^2SH<2i|0|*^X|. 
S^S 12. 

*H 1 SK>fl ?JOUH, #7| gf^O| E|g£#S!0|e^£^£ O|^0-|X|Q1, &7| 1^0| *ojo S O|^0^|^ d|^£j*H^O| 

13. 

* 12 SMI ?a'oUH, tf7| slgt^ols^^gS, mM; 
Li a (Co 1 . x . y Mg x M y ) b O c 

(M£, Mn, Ni, Y, Yb, Ca, Al, Ti, Cu, Zn, Sr S! BaS. O\^0Wt ?£^e| £^£Jir *j0-|£. 1§, 0< as 1.05, 0. 
005< xiS 0.15, 0< y£ 0.25, 0.85s b< 1.1, 1.8sS cs 2.1)°£ UEKHb Ul^SjsH^Ol^*!*!. 

£j?fj- 14. 

*l 1 tTofl 2,'O-lAi #7| §SO|, LiPF 6 4LiBF 4 °| S^Sei Hl^SWOl^ftXl. 

15. 

*l 1 $<HI &oW, #7| ul^SuH7K SEth BHy7| *! #7| Bliy7|ofl eiatffc ^33 £b *HI43 si^b 7|s 



